The effects of antioxidants on skin tumor initiation and aryl hydrocarbon hydroxylase.
Butylated hydroxytoluene, butylated hydroxyanisole, and vitamins C and E are effective inhibitors of 7,12-dimethylbenz(a)anthracene tumor initiation in a two-stage system of tumorigenesis. These antioxidants did not significantly induce epidermal aryl hydrocarbon [benzo(a)pyrene]hydroxylase, nor did they have any effect when added directly to the in vitro aryl hydrocarbon [benzo(a)pyrene]hydroxylase assay. However, butylated hydroxytolene and butylated hydroxyanisole, when topically to mice, inhibited the in vitro, epidermally mediated, covalent binding of radioactive benzo(a)pyrene and 7,12-dimethylbenz(a)anthracene to DNA. When butylated hydroxytolene and butylated hydroxyanisole were added in vitro, they did not inhibit the epidermally mediated covalent binding of the hydrocarbons to DNA. The inhibition of polycyclic hydrocarbon tumorigenesis by antioxidants may be related to the ability of antioxidants to prevent the in vivo activation of hydrocarbons to carcinogenic epoxides and/or other electrophilic intermediates or may be related to their ability to increase detoxification of the reactive intermediate that requires intact cells to be operational. In any event, the results suggest that the antioxidants have an indirect effect on the epidermal metabolizing system which leads to a decrease in covalent binding to DNA.